N(1)-guanyl-1,7,-diamineoheptane, an inhibitor of deoxyhypusine synthase, suppresses differentiation and induces apoptosis via mitochondrial and AMPK pathways in immortalized and malignant human oral keratinocytes.
Although N(1)-guanyl-1,7,-diamineoheptane (GC7), an inhibitor of deoxyhypusine synthase, has been shown to inhibit cell growth, the mechanism of its action is not completely understood. In this study, we investigated the mechanisms of the effects of GC7 on cell growth, differentiation and apoptosis in relation to adenosine monophosphate-activated protein kinase (AMPK) activation, as AMPK is known to be a possible target for cancer treatment. The effects of GC7 on the growth of immortalized human oral keratinocytes (IHOK) and primary oral cancer cells (HN4), was investigated using MTT assay, Western blotting, cell cycle analysis, DNA fragmentation and expression of apoptotic pathway proteins. N(1)-guanyl-1,7,-diamineoheptane inhibited cell proliferation in a time- and dose-dependent manner in IHOK and HN4 cells. GC7 treatment decreased the expression of differentiation markers, such as involucrin, CK13 and CK19. The major mechanism of growth inhibition by GC7 treatment was induction of apoptosis, which is supported by sub-G(1) phase arrest, annexin V-FITC staining and DNA fragmentation analysis. GC7 treatment increased the cytosolic level of cytochrome c and resulted in caspase-3 activation. GC7 treatment also resulted in a strong activation of AMPK. Furthermore, specific AMPK activator blocked the GC7-induced growth inhibition effect, as well as apoptosis. These results demonstrate that GC7 blocks immortalized and malignant keratinocyte cell proliferation and differentiation by inducing apoptosis through the mitochondrial and AMPK pathways. On the basis of these observations, we propose that a strategy combining GC7 and AMPK inhibition could be developed into a novel chemotherapeutic modality in oral cancer.